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(54) SHIFT CONTROLLER OF AUTOMATIC 
TRANSMISSION 

(57) Abstract 

PROBLEM TO BE SOLVED: To reduce the extent of heat 
load and a shock in the initial stage of engagement by 
making a pressure regulating means pertaining to a 
hydraulic servo generate a hydraulic pressure rising 
command before a rotational change at the input side of 
a shift mechanism occurs at gear shifting, and letting 
it start its torque-down by engine control in 
synchronizing with this hydraulic pressure rise. 

SOLUTION: In an electronic control unit 1 inputting each 
signal of an engine speed sensor 2, a throttle opening 
sensor 3, a sensor 5 detecting the input shaft 
rotational frequency of a transmission, and a car speed 
sensor 6 or the like, a throttle valve is controlled via 
an electronic throttle system 8, making it perform 
torque control. In addition, a friction engaging element 
of an automatic shift mechanism and hydraulic pressure 
to a hydraulic servo are selected into intermittent 
contacting control whereby the required shift speeds are 
secured. At the time of the specified shift, a pressure 
regulating means, regulating the hydraulic pressure to 
the hydraulic servo, is made to generate a hydraulic 
pressure rising command to the hydraulic servo of the 
engaging side friction engaging element before a 
rotation change at the input side of the automatic shift 



mechanism is generated in time of the specified shift, 
and a torque-down command is generated in 
synchronizing with this hydraulic pressure rising 
command. 
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(57) -[Kffi] 

Sr^C5ii[flt«0^flg(Z>lS}ftJEPTAtclPlo-r±»L, IE 

s « }ftjBE*» e> , A#ffl©iateaefk#*i* rot* aifc: <t 
•^JBrcta*-? (AN^dNs) , a^ieite^k^fc 



I »t Pa 




To 



1 . 

mmt. fftmm&m&mm&wi • shrews # 

*mz.Z>~t &VfWtb -TZ SnXStttOKXiHfPttB. 
U 

Lfcii*jRT«)A*«iate*{b«) s m t -rs i 

<o sue* - *-^cd m BE±g-mt z * m-r z> ttmasft:* tu 
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20 SMI* -5 r b Sr^mi-t-5f»*« 2 jfcV^L 6«>vvf 
Ei&co g ib^itmro^iSSJ^So 
[389f<DPiBBfctft9i] 

[000 1] 
[0 0 0 2] 

$iJ«i-5Sl^i Lt> W^BS6 3- 1 7 1 3 0#<»#(C 

30 ^$ttSt.Oy!»Sfo-5„ 

[0 0 0 3] rcD"b<£>(4, iVv'VA^^fiffiiJ— it^j'g 

TB$(cm^*4 h/w^ 1 v 5 Bancroft? j-BS: g| 

A**M»W0f3&^ ^;<—<D®m&£:{tZ&tii-rZ> Z b Id 
<fc t)fT^-oT^5 (xy^yh^^y) „ 
[0 0 0 4] 

[0 0 0 5] *fc, 'f-^-v'-y h^^^^Lfcmi-^ 
^ 5? >©J^s ^ $ ix-C h ^ ^ tt t>tl Z> tz to 
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[0006] *z.x\ *&mn. xttm^m^mtm^ 

[00 0 7] 

[^ir«?ftt5fcferofS] IS*'Si K#.53&eJ!i4, 

«*»*4r«-»^»-f5*ffi-!»— * (9, 10)-© 

A*laHE*»tt!#8: (5) t, miEttffif— tfWoa&BE 
%mf±-tZ>mE.^& (SLS, SLU, 11, 12) 

#a (8) t, j^j£*Ste*LTiweg»3B»^©A 

•J»*a (la) SE*£E±#tB«^ra»!l,-C. MIS 

*^^v»f^#a (8) h/^^^vjg-frsrjs-rs^v 

V^fflW^m (lb) i, 

[0008] WJiiJg 2 HulEfflffiffiiJffll^ 
Wl (1 a) 14, «f1ES »3E3S««'>.«> b** (T 

smmK. (pta) ^flLtB-rse^ffl/iwaj^ da 

i ) (S.8) S-tu jira««ffiAMfttii&£*e>tt!E-9- 
— jK— »jftJE^MIES«»JE (Pta) Kit^S r t \ZM 
fflLt, ffi&x-^V^UW&Wt. (lb) «s h^yi» 

[0 0 0 9] fS*lS3(C^^*^BJli N 0iJ;tf4*II]9, El 
1 Otc^-TJ: ?t-, HufE»/£3iiJfl?#©i4, SfilSS^fSBE 

(Pta) tcj* LfcB#^T*<OA^HR'][Elte^^ro B 81 1 i"S 
B«EHB«ffcs|s Ua' ) ^Watl" SB #015^^31 
tti^S (S 1 1) i, SWEA^iatefttftttJ^a (5) <D 
, A^3(B!JEJ^<0[eHE^<b53*&B#«-*J»t 

sisite^bsp Us' ) «:*tt-f50te*i'k*#ta*a 
(S4 2) t, wimswMumitm u a ' ) 

fb* (o>s' ) ir^S^t, HtllEB^IfSBE^ttjE-f-5^ 
Sffl»¥& (S4 3-S4 6) t, &ffiz.z>^h&&m 

t -rzmxm 2 e«© b »£ii«<D£&3Hj»sg®K*> 

So 

[0010] »*S4 fc#5#389ltt, #r1BttJX0Jft# 
© (la) {4, HfFfEBflifcJI (Pta) (ciS Ufc^T-cO 

AtiME}fcm<t(DBmk-tzBm\Bi&m{k& u a ' ) 

Sr»a-*-5iaialte*fbsp»ttl*ai:, mFlEBSIlHl^ 
ib^ Ua' ) Kg<5#, 1Hiiaa«1NjeM{*g-£*0>tt 
ff-t)— ^-cT)fflBE±#^ib (8 Pta) £3?W-rs»JI^ 
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{b3StU*& (SI 1) t, £*TU gtll2^Vv*V©JiBl# 
g (lb) IJ, ^fl5fflJBE±#^b.(5 Pta) J-S<5#flfr 

ib Yflsv y •> y<D7*4 — t'^dih (6Tc) ^r^iti-rs^. 

<<-7m!Mm^Wc (S3 2) fc^rrs, r 
[OOll] WM^5»c{fc£;*:S§iaj|{4, mflSttlE$iJiW# 

a da) 14, ffite sains (pta) icm^tcmMxn 

A*«EHB^bOB«tf SB«!lHME^b* (to a' ) 

10 srjnta-r*B«@te*fls*iiEm#a (si d srwu 
a' ) ds^st wi^y^s (tcd) &mm-rz> b* 

??<}>m&tii^® (S3 4) £*L, mllBA^lHlteiS: 

turn^s (5) na^§rA*fliK>ia(E*<fcSr*ffiufctt 

yu^y^vfi (Tcd) fcfcS J; 5 KMfE^^vtfcfW 
« (8) SrftflsL-CftS, Ct*1#®i:-r5l#*:^2/i 

So 

20 [0 0 12] »*3fi6fc«S*«M«:» MfE^^^^f&J 
(lb) 14, «rtt3f3£«iS©*J«WJ»il*T* (S 

37) , —y^siMm^m (S3 2) 

ZtltLXj—yZjSHzX Yt^^Ty-fn^Wt^ (S 
3 6) , ::**4**fc-f3tt## 4 

[0 0 13] »**7t«5**MM:, BfilEffilESJffl)^ 
Wc (la) 14, mifEBglfflffi*tti^a (S8) 
^tLfcB Steffi (Pta) *T-»ffi^^f^ifiT*^^-7° 
T^y-t-S^l <DX*--?*n (S9) Sat2B8lffllI 
30 (Pta) frbMf£.ffil£*3m£ 9 «^»A»ft4?liE (5 Pta) 
X-Z-J—ZfT 3/7°i-S^2cr>^-Y-7°a5 (SI 2) t , 
Miirt fir«f«fci-SW*« 2 ftv^ L 6 (Ok^ 

[0 0 14] [ftsffl] £l±cr)«^(cS^#, M«3EJa^ 

■SlllEE) Pa 14, 0iJx.l4A^ (T T ) fcJcSCT^ 

ffiSttS, A^ffiiJc7>(H]^^b&±CSiaBfiC0t»tfl|coB# 
fflflE (Pta) (^[6]oTJi#L, JEfcJ*BSiftEa»c>» A 

^ftroEHESE^jssA^jiatefttftm^a (5) ©*m«-j: 

40 >9fiJ8frr-#S*-e (AN^dNs ) , ^Jx.(4l8l(l]fc^ 

jtm (to a'.) ^a<5t*msixs»ffiac<b (spta) 

[0 0 15] A^ffii]H^ib£&ffiL#SmI ( A N < d 

ns ) , m*-tf±mm&mi± (pa) ^iiiE 

(Pta) Kig-Tsr t^PIJHLT, iyv?ySlifg 
(lb) l4h/i'^y^>^$:^UT, xy-^yft^f 
a (8) (43: h^^SrfiT-f*J:5»wf^»-r*. 
[0 0 16] ±tt*y ^F^co^-^14, 

50 fc©-ctt/jjv%. 
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[0017] 

[0 0 18] ftM2(Cff^*^ia5^, g^fflEE 
^tfcft:/ r £ a* ft < ft#ft3KS:7 ^ - 

$ v vtt^icte, fta>fta*i§i*KSMtas£ eft 

^tet^i^^ ^{ciHite^b^csKHff^i 
[o o 2 o] mxmiic&z^wizxzt. fute^b 
^^#icii|p]te^{bt^^-*5^{c^^T 

[0021] m&m5icmz>*&w{z&z>b, $/ 

x A-Xft^igSrtT 5^<h So 40 
[0022] ISMecft^^ta^^:, h/^^ 

[0 0 2 3] |||*q(7K:«6*j8W»cj:Sfc, If? l co* 
^*»b>f v^ffiW»*c**T4gB<o«^ft 
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[0 0 2 4] 

mmmm\zmi£isX\,^ 0 

[0025] mite. m^mmm^Tjkiryuy^mxh 

<9, lit, W ^ a nyfa-^ ("^-f^^) ^^ftS 
ffl®^ (ECU) T% ^^i?>&&±>-9-2, K9>f'< 

BulEy W>f hvvu^s L S, S LUfcttj^-TSffl/ESJ 

^(cA^WOlElte^bSr^ffl L»ftv^ttl»t?«^^ p v 

ffl^J^l b t^ttt^^o 

[0 0 2 6] 0 2I1 fflEEIiISgco«»&^^i-IE]T-fo«9. 
ffiU2m<D!) ~T y US ^ K^V/SLSMSLUI: 

LSWSLU^^-hai , a 2 i:iiyu;>fK 
hv^u^ttJ^sK— h bi , b2 d^^SiJWfflffi^* 

tt^tL^U^v-^n^ hn— /U/<A^l 1, 1 2(D^m 
Mlla, 12aCft|SSiXtV^o ^u^v^^v 

hn-/w^i i, 1211 ^-O-H^^tL^HA^J 
#— Mlb, 1 2 b«C»|&$^T*3 9. «TE»J»fflffi 
iCTH/E^nfcm^^— Mlc 12c ^boBSJE 

-^n-^ixvy bs</\s7l 3, 1 5«r^UTiSSl#a 
BE-y— ^9, 1 OJcttiteSttS. 

[0 0 2 7] ft*s x ^^SEElHlSgii, S*«fcS:«r^-rfc«> 
COt>CO"CfcoT. «-ffl/±-y— ^9, 1 0M'>7 h^<A 
^13, Hit tfflWOTtt^T'fc^ *BRJ-tt, 

9. w*t5>»ffil»— #^<Z>fflBES:Wlftx.SV7 b'</i>7 
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2 1 IctftLTlMttU *MMMfc:*V- h 2 2»VrtflW 
IW2 3«:«*t5. »«*^u-hXt/**tttt. * 

gffc^iftjf 5 ^ i: (cS'j^ xy v^y h/i^^>-£ 
MKov^, B3« B4, B5lcjBot»Wt6. ft 

is, ±mtbf£mmz. *mMA#mm¥7 - 3 3 0 8 9 

[0 0 2 9] K^-f^OT^-fe/u-<^^tcS<5< x 
tb5 0 ft**, sewcfcotft K5-f^tt, 7^ 

mm m&mit) pa s85BfffiffiPsifcftsj:5fcswt« 
^y^ryi/y^hv^sLs (xhslu) «ctb 

(S2) o Kfiff^EE (PS#EE) PsiH JfeJEiJ— * 30 
zKoiffijE^ 2 0 Sr^fc-r/c^tc^ftfflJE^K^SixT 
*S 9 . Bff5E«?RI t sA««?*ixS. 0E9f£>»m t sa^SiS 
-fat (S3) . ff^»JBEPA tt. M5£*JE [ (Psi- 
Ps 2 ) /tsB] T'^-^!)yL ,(S4) , ff^ftflE 
Pa *«BfftfiffiPs2t-**fc (S5) , 

^&#±£tl. tt3f^fiffiPS2^«»S*tS (S6) o 

BE0fSfiJEPs2«:, ^J;5W:fcott, fc°* h 

ft^JEtcR3£$;h/t:*3?K tt9f3£iSffiPs2«, fH* t # 
gf^«?PBl tsESiS-i-S*-e(ft»Six5 (S7) o 40 

[0 0 3 0] oV>T% A^h^^TT t-iSCT^Ibi-^ 
BfSBMft [Pta= f pta (Tt ) ] fc»<5# % Axmrn 

KSu) <&»^B«»ffiPTA«:iiLje-ra (ss) 0 ig^^ 

-^irttM^affJco^fflJflSflEPTAtt. $f A^J 
^Tt ^*t-TS«*« h^#i& h/W^TA (=l/a 
• Tt ; a : h/U*#fi£p) ASU^StL, HMPta= 
(Ta /Aa ) +Ba +dP T A [Ba ; tf* h h cr 
-^BE (=^^yy^«l) , Aa ;DWSt»#gx 
e^. h>ffi«ixfl8i*«tt*xje*«*, dP TA ;?fcJ£<0 so 
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®n^offli£a] ^T»B«»ffiPTA*s»aSixS, * 

ttR«MFItMofl(«ttEPTAlcS<5«. ?ti>tt££*Lfc 
Bfft"»«tTAK:J:5Bf3t*ll**e**t [ (Pta- 

ps2> / 1 ta] , m**mizm'3z&&mmm&X'<—7 

7 (S9) . »it«S5tt«L*4gE^b*SJBl<0 

^-^7ym9, h/i^J&SiftSPU A^IUfe 

B««*»£EPTA*'CttfiE*5Ji#f.-i-5 (S10) o ^<£> 

To P#WK&»T ( -TSh/V^ffilCft 

So 

[0 0 3 1 ] ftjo\ A;0 h/U^TT (=* — fc^ HA* 

[0 0 3 2] ^Lt, ±1EB««-&«EEPTA^*-t-5 

TA#A*WHte*NT <OlsIte^bBH*&^*3lt*B«i: 
tSISlHie^b* (da>a/dt ;o)a' 
JCSlSfcH* [5P TA =f Spta Ua' ) ] KiOJItti 
£;ft,3 (S 1 1) o BP*>. kSr^fc tain, SrgffiXiS 
BH*&B*Pdk o)a' frBMsHEKfc* CB«Iili|E»^o4g 
E] > I ^ii:"*-**:, WIBjftBEIEftfi Pta 

= [ I • o> a] / [k • tain ] lCXW-7££tiZ>o tL, 
RfflJBE^bS PTA^±a4gE-C^>f— ^Ty^Stt 
5 (S12). ^2^^-/7 7/11 [Hl^^bP^ 
^B#OA^ttlHlte^NTS^^O(HJte^t^A NaW!fJ£fc 
JSM^JSEHEfRdNs icjfrrsS^JtfeixS (S 1 
3) 0 

[0 0 3 3] ft jo, ±IEB«^SIBBjrfe«FPfl tain, lis A 

aBB*&W3£lHHeRdNs ii> XHI^EHEftdbtrttttlL 
#5a/h<^lHl*K»-eS>9. A*WilHlte»-fe>"9-5(7>«IUi 

S6oT. SejXBHtt^lBlGftdNs *s*#<ft*fc». 

a«ftxntti«in t.i. t*< ft^> 0 

[0 0 3 4] Ol^-C, ^fiiJffiJE^fb 6 Pi tfis A^J# 

ct9^-^7jx/SnS (S 1 4) 0 ttfi Pi 
^^-/7s//lt ^^7*W|Hlte^k:tAN(Oa 
l [%] , Mx.tf7 0 [%] ^T^tt^tb^ (SI 
5) o fiP*>. NTsSr*aBB*fe«P<OA*«lsWE*, AN^ 
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\tk1rZ>b. [ (ANX10 0) /Nts (gi - g 
i + i ) ] ifia\ [%] »C*S*-C»t&*tS. 

[0035] mk> iciaeaeftsooi [%] £S;t 

K^y^fW»*iiJ:9»*S»ffi»b5 Pl &&&£ti. 
md Pl o^JffiicJ: 9^-^7y^ji5 (Si 
6) o 0E6 Pl tt, -»c6 Pi J: 0flfo&>lci**^43l2 

«3*Mbfltf>a2 [%] . 0»Jx«9o [%] *-e«ttfeft 

5 (S17) 0 ±IE5 Pi&U<5 Pl £ -;/T io 

y~7Bwmmmmti tt. mii:±s«46«*wd 

[0 0 3 6] ^LT. KB«^iS«fPflti ^giSi-S 

»tf^«pwtF asR^six (si 8) . rco^fUtt 

ik\Z.&VmfcteM®LK*><-'7Ty*7\. (SI 9) % * 

(S2 0) , ff^«KO»E»J»3ftS^Tt5. 
[0 0 3 7] o^T\ i3Mi5lCffiot, _LitiLfc 
T h^ii«c*5it5W»ffilJfflJEPB <7>ftU»t-o^ 

[0 0 3 8] *i\ SJ^asi^fecD^ittg^tcJ: 19, ^ 
^ft"J^P^iC^ftlJffliE^(Dti-^p^$tL (S2 30 
1) , MtktbEEPB tt. ^lEa><b& 5 iS^ffiJEPw # 

w^tin^ (S22) o tmmfcpv « 

I^JEPa ^Mlco^^-^T^^^^^-r^^T* (t 

SE) {£f5£*l& (S 2 3) o 

[0 0 3 9] ^Lt, «-fr*flEPA RTSAJl b^fTi 
(Omm [Tb ' = f tb (Pa , Tt) ] K<fc VMJ&M b 
SlofTB ' t>mi££tl (S 2 4) . 35I-*»*Shj, S 
2n#3t&£tiX (Tb =Siuxt b ' + S211) , MttcM 

b;is?TB AmitiZftZ) (S2 5) o LT % 

h/U^TB a»b#»ffiJEPB ^*ttS^tLS [Pb = f PB 40 

(T B ) ] (S 2 6) 0 BP*>, 
S§##tI1-6 h^^T A # [Ta =Aa + Pa +Ba ] 
(cr»m^tL (Aa ;Wixt^hy = ffi|xft| 
xj»»«ft % Bb ; h^* ha-^EE) . HK^tl 

^ [Tb ' = (1/b) Tt - (a/b) Ta ] 
nm^tlZo ft3o, r^T% btt#J»ffl!J0> h/U*$MS, 
al^l^h/U^^S, Tt hA^-CfcSo 
*LT. (*-fr 2/ Siu, S 2 ulcJ:9, 
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^ — y >^£#J8LTR5£U WftflSh^TB # [T 
b =SiuXTb ' + S 2 u] KT£ffi<**t5 0 ±m£&m 
Siu, S 2 utt. Jftift<D*»c J: 

>y bsiofflg. - *jg^y^x. K?>f/<-©7-f-yy 

i/tC^9 cfc 5(CftictCR^$tL5t^T*fco-C, — R 

tci\ Siu>l. 0, S 2 u>0. 0^^/^5o S£*fe 

»*&#i*tbfc»ttfli h^^T B a>e>. a?*»jEP B 

[Pb = (Tb/Ab ) + Bb ] lcx&fe£tiZ> 

(ab ; tfttkmm»&&mm<Dm&¥&xex b ^mm 

xtic&xmm&M, Bb ; hn-^ 
JE) 0 

[0 0 4 0] ±3*o«t 5i-U"CJiU$ixfcWikttffiPB 
( t ta) ^TBfti-S2a<043E, -ap-fca-frllKD* 

2^ Sf3£Eie^bBB*&*iJ«IiME»dNs ^*s*-ctt< 
(S 2 7) 0 o^T\ »*}ftffi<DSC^b6 Pe j&sr^S 

tt, mtef±&itic£%mzx~*<<<-y F> ¥v^\, (S2 

8) , K^-^^ytt, «»WJ}fiEEPB^0tC*5 
(S2 9) , rtitcij:^. MWtW<Dttifcmm& 

[0 04 1 ] -t tt, JbiELfcfflffiS»J»(C % ttJtE^V 
^^»JWS:iaffl-r5i:, A^ttmte^-fev^ 5 
J-lElteas{bS:ttfflb»S*/MHlte»dNs Srtftffl-WW 

i-^r<b(cj:^. ^*j>'mmz.£z>b/\'2 yvisftm 

#?£*i<5o HP^>. &^i/*si/UU\z.&&^s*Ji/b)\'2 
nyhn-yHTc tt. ±ffi*/MHlte»dNs ^^ttJU 
fcB#^ (tain) iCTy»>>"r5J:5*-*J»$*t5. » 
B#^tt. h^^ffi^»TUTA*lH]te^fbSrBB*&-rs 

[0 0 4 2] o^t\ I24&r/|gl5 tCf&oT. *^0J^> 

[0 0 4 3] *"f, l6(OTfJ: 9 i-. fi^ffiEEPA ^ 
Sf3£»EEPsi*-±#L"C. ff^W*|«fl(«K9R^ 

r«it»j»BB*& (t = o) *»6l«*-#fi»>»IB 

(tse) ^SiSbfc^. WE>f^-v-r4iH>6ittffio« 
^fflJEPTA^A^ h/u^ i:#t 5«^««*«^B*0 

fts^aa»£EPTA^r6joT»i o^-r-^gB(c-c 
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jepb ti. (p») x^-^yt^-t 

[0 0 4 4] «^?6JEPa jJS-LIB*Jt£ftfcB«ttfiE 

-V-V^glCAofc^aiJ^iXS^ (tSE+tTA) t\ S 

«E<Eae<k*» a' lcS^#@^$ix5»EE^b5 Pta 

5„ fln*fci, $%ffiEEP B tt. ttflteiMttESft: 5 Pta » 

[0 0 4 5] -t LT, MiSEPa ^AtnegfltttEEPTA 
4T'±#-rSi: (S3 1) . BP*>«-£?fclEPA (Ql2© 
*^-;/*)gfl5 PTA»c«t5*ffi±#«©M*&i:IRl^ (tsE 
+ t ta) a^i^SWPfc.fcS Y/W ziis lu — yuft 
Tc ro^? ^*sg9*&^ix5o K^vv'yh/i'^nyha 
— yi'ftTc 14. H18(c^-rj: 51c, itufBgl 2 — -? 

^E*»e>*5«^-iftffiro*ffia£<b*« ptaIcjs etna 

Silfc^^-T'ilfidTc i-T^^V-rs (S3 2) . 

[0 04 6] mrlE^-g-toffi Pa 2 co^-f — 7°*)ge 5 

5 PTA<t[5]B#{c, iy^yF;u^3iyFB-/i,iTc # 
*<<—7W^ (dTc ) tSOt, A*ttEI(E»NT 

lE*aM*&¥yjfclS*i*dNs MiSU ^nj^tt, MSB 

A »47-f- hv-?jx^»J«i$jxS (5 Pi , 6 Pl ) „ 
[0 0 4 7] -t LT, A^3$ftHIte^bSAN*s±?2^jt 

H*&*J^Ieite^:dNs i;/iofcri^j»it5t (S3 

3) , ±tZ=z>i?> h-'L-i? ^> hn— /HTc W^f - — 

STcdI4, BuiE-f "t" — ">-y-ft I k nWJem&ft&u a' 
Kg<5£3?/££*V **a«W»Sr*»oA*ia(E«JJ:j: 
9 BWh/^^frvftMRfeSixS (S3 4) . 

[0 0 4 8] HfJfE7-<— hv<5/i?©jp(cj;5^-^{W»BE 
5 Pi , 5 Pl 14, iftxB U fc <fc 7 1- , #&j£&©3HrJt 
JwTR*$iiaia(E*fb«**0fJWiJ-&a2 . #J;li4*9 0 

[%] Sra*S*-C«E»te>HS. fit, A*ttilE]te£&: 
■feVt»-5lcJ;9*ai$ixSiae«ffc*ANdS@f«»l*o 
2 . iP*>NisSraeaiBB*6^©A*lHHE»» gi Sra&ftlffl 

gi+ i ?r^3g^=¥-1rJti: Lt, [ (4NX10 so 
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0) /Nts (gi -gw ) ] ifiaz [%] &j@;L.5 

i, xy^yh^3^(. D -;uiTc 14. Miens' 
rs 3 2lrr®^$nfc hJUtmtm; (dTc) fc:S<5 
< *)E(C<t 9 *-f* —~/T yy-t~Z> (S3 6) „ tLt, 

->^tA8HJ;5^d (ji>v?v) MS-feyy-4 

dS^n-yh/w (K7^A) ^g-fe>^3 k$ZL< &5 

mii57w- hv<j/^«uw« pl 

LTttflEIW»i»sS5T-r5. 

[0 0 4 9] tot, A^ttmSK^fb^CS'f^— ~> 
15 4^ K/i'*Toi>ro3j5£tt#V\ > ^Jo, HI 6 izts 

[0050] ±mmm(oBmte. m^mmkmm 

[0 0 5 1] ov^x\ 0 9^rj«|2|i-o{c:jSoT, 

[0052] m^M-r- ->+«BB*&iaafro«'frB*»ffi 

Pta«, mf^LfcJ; 9«iA^J YWTi fd^Cr^b-T 

^fCSg SrSCTJfc^S [.Pta=S 8 x f PTA (T 
T ) ] , Sfc, BtFf2^2CD^-r-^I2 5 PTA{C*5ttS 
BUl2»m$tLit@^[5]te^b^a> a' (=dwa/d 
t) ©0f«*««. En^iPgo^a' max irTPSoa' 
min dSSi£$n5„ -tLT, A^ttlfilte^{bAN*5mr 
e«a0teW*&«j£EHE*CdNs »=JtUfc«»-e (S4 

1) , KSf£K%R)MW^lB]«saScdNs (-*5ttSHPJc 
A*ttEte^:-fe^-y-5^T^tU$tb5lelte^'fb^a) s' 

(=d Ns /d t) ^*tt)-T2, (S 4 2) . 

[00 5 3] ±|E*BHtftffl LfcA*ttI3te«{b*a) 

S ' tfm&nmmmtitmiM** *' ^ ±<3A#^e 

# (S4 3) , 1HrlB^94ijEffiftS| *»5>0f5e«ft*d 
Sg ^jgb^ (Sg =S g - d Sg ) (S44) 0 4 

fc, ±Eiaeaft*o) s' 3*s«HEB«iHi«53E{b*T«a> 

a' min J:9/h*v^*fr (S4 5) . MIS^SMjE^ft 
S g Kjjfi^fbiA S g SrAD^S (S g =S g + dS 
g ) (S4 6) . ±8E@te£ffc*» s' .* s -tlBB*EME 
^lb^ro±RStTPgtWR.1(cfc5^ (to a' mi n <o> 
s' <o,s' ^ ) , mm^ffilE&MSg (4^<OfBt^ 

«^^tL5„ 

[0 0 5 4] licwM^os' tfsmmmmtm 
o>a' (cttLrAti^-e-. @«ttiEPTA»cjg-rsHfiii 



(8) 



ftmW- 1 O - 1 8 4 4 1 O 
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[BiB0iH¥ttK9n 

[in 3] *mn<Dmm<DfcMb)k^ttfr<D^m* 
[B4] ryfi/y b&m\c&vz& t &m<Dti\mmffl& 

[B5] 77^7 h**ic^lt-5*ttfl!lO}ftBE»J»Sr 

[me] *&w<omM<DKm*7F~t?4 k 

[0 7 1 Z&^^i?^ bsi'Pfflffl&TFlryv'-mJ 
IMS] fltettffifcfls* h;^3yhp-/H^ii 



10 



20 



14 

* 10 9] ^»EEco^^-ri3o 

[Hi 0] fi^&ifcff <D^S Sr*-T 7 n -ia o 
[^**>|ft9§] 
l fHHft 
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9, 10 
S L S, S LU 
1 2 
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Pa 
Pb 
Pta 
5 Pta 
co a 
CO s ' 
N T 
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d Ns 
Tc 
d Tc 
Tcd 
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2- 
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4- 
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$ a t > ir 

a a t > v 




dTc 




[IH9] 
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Yt=0 




[B51 
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3= 



Pb=Pw 




tStSE 



S21 
S22 



S23 



Tb' =f Tb(Pa ,Tt)[ S24 

I 



Tb=SiuXTb' +S2U 



p B =?p B a B ) I — : 

S27 

'PbSO S29 
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S26 




(end) 
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,si 



itB*8i§#it=0 



Pa=Psi 



-S2 




(Psi -Ps2 )/tss <M3W.U4-m> 




|PTA = f PTA(TT) 




5P T A=f SPtaW ) 
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S12 




S13 



6Pi043@ew-f-77^ 



.S14 




( END ) 
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[06] 



I «t Pa 
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S31 



.S32 



j6CT-fbfi6PTAC/^Ct 




S33 
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TcD = l*toa' 
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Sg — Sg dSf 
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S 9 = S 9 + dS< 
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